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The Next Environmental The Next Environmental 
Frontier?Frontier?
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Outline of the TalkOutline of the Talk
•• What are the health and environmental What are the health and environmental 

issuesissues
•• Efforts to address the issuesEfforts to address the issues
•• Can and should PPCPs be regulatedCan and should PPCPs be regulated
•• Massachusetts PerspectiveMassachusetts Perspective
•• FutureFuture
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Contaminants of emerging Contaminants of emerging 
concernconcern
•• PPCPs are part of a larger group of issues PPCPs are part of a larger group of issues 

of emerging concernof emerging concern
–– NanotechnologyNanotechnology
–– Persistent Organic Pollutants (POP)Persistent Organic Pollutants (POP)

•• Flame retardantsFlame retardants
•• Pesticides and degradatesPesticides and degradates

–– MunitionsMunitions
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Issue of emerging concernIssue of emerging concern
•• PPCP have probably been in the PPCP have probably been in the 

environment since first use.environment since first use.
•• First investigated in Europe in 1980sFirst investigated in Europe in 1980s
•• High public visibilityHigh public visibility

–– Scientific and popular pressScientific and popular press

•• Unique because of the human health and Unique because of the human health and 
ecological benefitsecological benefits
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Contaminants of emerging Contaminants of emerging 
concernconcern

Nanoparticles
PPCP

Endocrine 
Disrupting 
Chemicals

Pesticides

Biologicals
Bacteria
viruses



Nicholas D. Anastas, Ph.D., M.S. Nicholas D. Anastas, Ph.D., M.S. 
MassDEP, DWPMassDEP, DWP 66

PPCP DefinitionsPPCP Definitions
•• PharmaceuticalsPharmaceuticals

–– Prescription and OTCPrescription and OTC
–– Human and veterinaryHuman and veterinary
–– Diagnostic imaging Diagnostic imaging 

agentsagents

•• NutraceuticalsNutraceuticals
•• PhytoceuticalsPhytoceuticals

•• Personal care Personal care 
productsproducts
–– Fragrances (musks)Fragrances (musks)
–– Detergents and soapsDetergents and soaps
–– sunscreenssunscreens
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Occurrence In MAOccurrence In MA
•• No comprehensive evaluationsNo comprehensive evaluations
•• Detected anecdotally inDetected anecdotally in

–– Surface watersSurface waters
–– RiversRivers
–– Lakes Lakes 
–– StreamsStreams

•• WastewaterWastewater
•• Drinking waterDrinking water
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Sources of PPCPSources of PPCP
•• Excretion (~70Excretion (~70--90%)90%)
•• Disposal (unknown contribution)Disposal (unknown contribution)
•• Leaching from landfillsLeaching from landfills
•• Runoff from CAFOsRunoff from CAFOs
•• WastewaterWastewater

–– Reuse issuesReuse issues
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Fate and TransportFate and Transport
•• Most are water soluble therefore move Most are water soluble therefore move 

quickly in the environmentquickly in the environment
•• Concern for bioactivity in the environmentConcern for bioactivity in the environment
•• Activity of metabolitesActivity of metabolites

–– Excreted from an organismExcreted from an organism
–– Metabolized in the environmentMetabolized in the environment
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Monitoring and DetectionMonitoring and Detection
•• Analytical methods have become more Analytical methods have become more 

sensitive, therefore more compounds sensitive, therefore more compounds 
detected at lower concentrationsdetected at lower concentrations

•• Not everything that can be measured Not everything that can be measured 
should be measured; not everything that should be measured; not everything that 
should be measured can be measuredshould be measured can be measured

•• Need for prioritization strategyNeed for prioritization strategy
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Acute toxicity to humansAcute toxicity to humans
•• Current evidence seems to indicate a small Current evidence seems to indicate a small 

risk (Schwab risk (Schwab et alet al., 2005, ES/T)., 2005, ES/T)
•• At the detected concentrations, too much At the detected concentrations, too much 

intake required to get a intake required to get a ““dosedose”” of the of the 
medicationmedication

•• But we are not treating therapeutically via But we are not treating therapeutically via 
drinking water!drinking water!
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Toxicity to Aquatic organismsToxicity to Aquatic organisms

•• They are a captive audienceThey are a captive audience
•• The suite if chemicals will be determined by The suite if chemicals will be determined by 

where they are and the contaminant profile of where they are and the contaminant profile of 
the source(s)the source(s)

•• PseudopersistencePseudopersistence
•• Small concentrations of estrogen (17Small concentrations of estrogen (17αα-- 

ethinylestradiol)ethinylestradiol)
–– Changed sex rationChanged sex ration
–– Collapse of the fish population (Kidd Collapse of the fish population (Kidd et alet al. 2007). 2007)
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TreatmentTreatment
•• Conventional treatment does not remove Conventional treatment does not remove 

PPCPs wellPPCPs well
–– Too water soluble (lipophilic)Too water soluble (lipophilic)

•• Biofiltration may be effectiveBiofiltration may be effective
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Pollution PreventionPollution Prevention
•• Green ChemistryGreen Chemistry

–– Addressing hazard at its coreAddressing hazard at its core
–– Designing Safer ChemicalsDesigning Safer Chemicals

•• TakeTake--back programsback programs
–– Implemented in several statesImplemented in several states
–– MassDEP is working w MADPHMassDEP is working w MADPH
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Preferred Disposal OptionsPreferred Disposal Options

•• DO NOT FLUSH!DO NOT FLUSH!
–– FDA may recommend some meds be flushedFDA may recommend some meds be flushed

•• IncinerationIncineration
•• Household wasteHousehold waste

–– Make medications unpalatableMake medications unpalatable
–– Remove personal informationRemove personal information
–– Keep in original containerKeep in original container
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TakeTake--Back programsBack programs

•• Several options availableSeveral options available
–– Reverse distributorsReverse distributors
–– Return to participating pharmaciesReturn to participating pharmacies
–– Mail back programsMail back programs
–– Hazardous waste pick up daysHazardous waste pick up days
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Issues for RegulatorsIssues for Regulators
•• Which compounds of emerging concern Which compounds of emerging concern 

are the most hazardous?are the most hazardous?
•• Where are the dataWhere are the data
•• Risk CommunicationRisk Communication

–– Calm without alarmCalm without alarm
•• Water reWater re--use issuesuse issues

–– ““Toilet to tapToilet to tap””
–– ““Law of ContagionLaw of Contagion””
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Current efforts to address Current efforts to address 
environmental PPCPenvironmental PPCP

•• Regulatory agenciesRegulatory agencies
–– EPA, USGS, FDA, DEA, DPHEPA, USGS, FDA, DEA, DPH
–– http://www.epa.gov/nerlesd1/chemistry/ppcphttp://www.epa.gov/nerlesd1/chemistry/ppcp

•• EducationEducation
–– PhARMAPhARMA
–– Medical communityMedical community
–– PublicPublic

•• SwedenSweden’’s approachs approach
–– Assigning an environmental score for persistence, Assigning an environmental score for persistence, 

bioaccumulation and toxicity for each medicinebioaccumulation and toxicity for each medicine

http://www.epa.gov/nerlesd1/chemistry/ppcp
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MassDEP effortsMassDEP efforts

•• Web siteWeb site 
http://www.mass.gov/dep/toxics/stypes/ppcpedc.htmhttp://www.mass.gov/dep/toxics/stypes/ppcpedc.htm

•• MassDEP/UMass Amherst/EarthTech projectMassDEP/UMass Amherst/EarthTech project
•• USGS/MassDEP Merrimack projectUSGS/MassDEP Merrimack project
•• MassDEPMassDEP--MADPH cooperative unused medication MADPH cooperative unused medication 

stewardship effortstewardship effort
•• Environmental PPCP Summit: Environmental PPCP Summit: 
•• 1 June 5, 2008 1 June 5, 2008 
•• 2 Spring 20092 Spring 2009
•• NEIWPCC regional PPCP/EC workgroupNEIWPCC regional PPCP/EC workgroup
•• Other outreach initiativesOther outreach initiatives

http://www.mass.gov/dep/toxics/stypes/ppcpedc.htm
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Challenges for regulating PPCPChallenges for regulating PPCP

•• Medicine is essential for maintaining and Medicine is essential for maintaining and 
improving public healthimproving public health

•• Most of the toxicology data re generated Most of the toxicology data re generated 
specifically for clinical studiesspecifically for clinical studies
–– Not at the levels appropriate for Not at the levels appropriate for 

environmental risk assessmentenvironmental risk assessment
•• Significant environmental contribution is Significant environmental contribution is 

unavoidable (excretion)unavoidable (excretion)
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Future Efforts for PPCPs in MAFuture Efforts for PPCPs in MA

•• Focus on aquatic issuesFocus on aquatic issues
•• Develop enhanced risk communication Develop enhanced risk communication 

strategies and materialsstrategies and materials
•• Unwanted/unused medication efforts Unwanted/unused medication efforts 
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